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CHEMICAL COMPOUNDS 

The present invention relates to novel thiophene-3 -amides, substituted in the 2- or 4- 
position of the thiophene ring by a siUcon containing substituent, which have microbiocidal 
activity, in particular fungicidal activity. The invention also relates to the preparation of these 
5 compounds, to novel intermediates used in the preparation of these compounds, to 

agrochemical compositions which comprise at least one of the novel compounds as active 
ingredient, to the preparation of the compositions mentioned and to the use of the active 
ingredients or compositions ia agriculture or horticulture for controlling or preventing • 
infestation of plants by phytopathogenic microorganisms, preferably fungi. 
10 Certain thiophene amides, substituted by a silicon containing substituent, are disclosed 

in US 5739338 and WO 97/19062. 

The present invention provides a compound of formula Q) 




where 

1 5 Het is a 5- or 6-membered heterocyclic ring containing one to three heteroatoms, each 

independently selected from oxygen, nitrogen and sulphur, the ring being substituted by one to 
three groups R"*; 

is hydrogen, optionally substituted (Ci^)alkyl, formyl, optionally substituted 
(Ci-4)alkylC(=0), optionally substituted (Ci^)alkylC(=0)0, optionally substituted 
20 • (CM)alkoxy(Ci^)alkyl, optionally substituted allyl, optionally substituted propargyl or 
optionally substituted allenyl; 

each R^ is, independently, halogen, optionally substituted (Ci^)alkyl, optionally substituted 
(Ci-4)aIkoxy or optionally substituted (Ci^)alkoxy(Ci^)alkyl; 

R-^ is either at position 2 or at position 4 of the thiophene ring and is an organic group 
25 containing three to thirteen carbon atoms and at least one siUcon atom and, optionally, one to 




three heteroatoms, each independently selected from oxygen, nitrogen and sulphur, and is 
optionally substituted by one to four independently selected halogen atoms; 
each R'^ is, independently, halogen, C,.3 alkyl, C,.3 haloalkyl, C,.3alkoxy(C,.3)allcyl or cyano; 
risO, lor2; 

> andXisOorS; 

or an N-oxide thereof. 

Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine, chlorine or 
bromine. 

Each alkyl moiety is a straight or branched chain and is, for example, methyl, ethyl, 
»-propyl, «-butyl, iso-propyl, «-butyl, ^ec-butyl, iro-butyl orter/-butyl. 

The alkenyl moieties, where appropriate, can be of either the (E)- or ©^nfiguration. 

When present, each optional substituent on alkyl moieties, allyl, propargyl and aUenyl 
is, independently, selected from halogen, hydroxy, cyano, carboxyl, methoxycarbonyl, 
ethoxycaibonyl, methoxy, ethoxy, methjdsulfonyl, ethylsulfon3d, diflouromethoxy, 
trifluoromethoxy and trifluorothiomethoxy. 

Preferably R' is hydrogen, propargyl, aUenyl, CH3C(=0), C2H5C(=0) or 
CH30CH2C(=0). 

Most preferably rMs hydrogen. 

Preferably, each R^ is independently selected from halogen, methyl, trifluoromethyl and 
trifluoromethoxy. 

It is preferred that H^t is pyrazolyl, pyrrolyl, thiophenyl, furyl, thiazolyl, isothiazolyl, 
oxazolyl, isoxazolyl, triazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
5.6-dihydropyranyl or 5.6-dihydio-I.4-oxathiinyl (more preferably pyrazolyl, pynolyl, 
thiophenyl, fmyl, thiazolyl, oxazolyl, 1 A3-triazolyl, pyridinyl, pyrimidinyl, pyridazinyl, 5.6- 
dihydiopyranyl or 5.6-dihydro-1.4-oxathiinyI) each being substituted by one to three groups 
R*. 

Preferably R^ is an aliphatic, saturated or unsaturated group containing three to thirteen 
carbon atoms and at least one silicon atom and, optionally, one to three heteroatoms, each 
independently selected from oxygen, nitrogen and sulphur, and is optionally substituted by 
one to four independentiy selected halogen atoms. 
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More preferably is Y'-Si(0„JVle)(OJ^e)(0pY2) where m, n and p are each, 
independeatly, 0 or 1; Y' is a bond or is alkandiyl (alkylene), alkendiyi (alkenylene), or 
alkindiyl (alkynylene), each of which is branched or unbianched and contains 1-^ carbon ' 
atoms optionally interrupted by one or two oxygen atoms and optionally substituted by one to 
5 three independently selected halo^ atoms; and Y^ is alkyl or alkenyl, each of which is 
branched or unbranched and contains 1 -5 carbon atoms optionally interrupted by one 
heteroatom selected from O, S and N and optionally substituted by one to three independently 
selected halogen atoms. 

Even more preferably is SiMea, SiMeaEt, SiMeaCHMej, SiMeszCHzCHMez, 
10 SiMezOiaOVlea, SiMezOCHMez, SiM^OOHaCmiea, CH2S 

CHzSiMezCHMez, CH2SiMe2CH2CHMe2, CHzSiMezOMe, CHzSiMezOCHMez, 
CHzSiMezOCHzCHMez, CHMeSiMea, CHMeSiMezOMe, (CH2)2SiMe3, (CH2)zSiMe2Et, 
(CH2)2SiMe2CHMe2. (CH2)2SiMe2CMe3, (CH2)2SiMe2CH2CHMe2, (CH2)2SiMe2CH2CH2Me, I 
(CH2)2SiMe2CH2CMe3. (CH2)2SiMe20CHMe2, (CH2)2SiMe20CH2CHMe2, CHMeCHaSiMej, ] 
15 CHMeCH2SiMe2Et, CHMeCH2SiMe2CH2CH2Me. CHMeCH2SiMe2CHMe2, 
CHMeCHzSiMezCMea, CHMeCH2SiMe2CH2CHMe2, CFMeCH2SiMe3, 
CHMeCH2CH2SiMe20Me, CHMeCH2SiMe20CHMe2, CHMeCH2SiMe20CH2CHMe2, 
CHzCHMeSiMea, CH2CHMeSiMe2Et, CH2CHMeSiMe2CHMe2, CHMeCHMeSiMea, 
CMezCHzSiMea, (CH2)3SiMe3, (CH2)3SiMe2Et, (CH2)3SiMe2CHMez, 
20 . (CH2)3SiMe2CH2CHMe2, (CH2)3SiMezOMe, (CH2)3SiMe20CHMe2, 

(CH2)3SiMe20CH2CHMe2, CHMeCHzCHzSiMes, CHMeCH2CH2SiMe2Et, 
CHMeCH2CH2SiMe2CHMe2, CHMeCH2CH2CH2SiMe20Me, 

CHMe(:H2aH,SiMe?OCHMfi2jCM^CeSiM^r^^^ : .. 

Most preferably R^ is SiMea, SiMejEt, SiMejCHMez, SiMe2CH2CHMe2, 
25 SiMezCHzCMes, (CH2)2SiMe3, (CH2)2SiMe2Et, (CH2)2SiMe2CHMe2, (CH2)2SiMe2CMe3, 
(CH2)2SiMe2CH2CHMe2, CHMeCH2SiMe3, CHMeCH2SiMezEt, CHzCHMeSiMea, 
CMe2CH2SiMe3 or (CH2)3SiMe3. 

Nitrogen atoms in the Het ring, are, independentty, either unsubstituted or substituted by 
R*. When R* is a substituent on a nitrogen atom it is preferably C1-3 alkyl, C1-3 haloalkyl or 
30 methoxymethylene; more preferably C1.2 alkyl, CF3, CF2CI, CHF2, CaH2F or 
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methoxymethylene; evbn more preferably methyl, CHF2 ormethoxymethylene; and most 
preferably methyl ormethoxymethylene. 

Caibon atoms in thepet ring which are not bonded to the atom subs^tuted by CXNR' 

or substituted by R'*. When is a'isubjstituent on a 
5 carbon atom which is not bonded to the atom substituted by CXNR' it is preferably halogen, 
Ci-3 alkyl, C1.3 haloalkyl or methoxymethylene; more preferably chloro, methoxymethylene, 
CH3, CHF2 or CF3; and even more preferably CH3 or CF3. 

There may be one or two carbon atoms in the Het ring bonded to the atom substituted by 
CXNR'; such carbon atoms are, independently, either unsubstituted or substituted by R^ 
1 0 When R'* is a substituent on a caibon atom bonded to the atom substituted by CXNR* it is 
preferably halogen, C1.3 alkyl or C1.3 haloalkyl; more preferably chloro. fluoro, bromo, 
C1.2 alkyl, CF3, CF2CI, CHF2 or CH2F; and even more preferably chloro, fluoro, bromo, 
methyl, CF3, CHF2 or CH2F. 
Preferably X is oxygen. 
15 Preferably r is 0. 

When a compound of formula (I) is an N-oxide then it is preferred that Het is pyridinyl 
substituted by one to three groups R'*. 

Throughout this description. Me is used to represent the methyl group. Likewise, Et 
represents the ethyl group. 
20 Thiophenes of formulae Qla) and (Bb) 




(lib) 



where R^ is as defined above hnd A is NH2, NHCH(0). optionally substituted 
(Ci.4)aIkylC(=0)NH, optionaUy substituted (C,^)alkylOC(=0)]SIH, halogen orN=C(C6H5)2 
are useful as intermediates in the preparation of compounds of formula (I). 




Compounds of fonnulae (Ha) and (Bb) where is SiMezEt, SiMe2CHMe2, 
SiMeaCHaCHMea, SiMe2CH2CMe3, CH=CHSiMe3, (CH2)2SiMe3,. (CH2)2SiMe2Et, • 
(CH2)2SiMe2CHM^, (CH2)2SiMe2CMe3, (aH2)2SiMe2CH2CHMe^ CHMeCH2SiMe3, 
CHMeCH2SiMe2Et£CH2CHMeSiMe3, CMe2CH2SiMe3 or (CH2)3SiMe3; and A is as defined 
5 above [provided that- A is not halogen when is SiMes] are novel ^d are prefeired as 

intermediates for the preparation of compounds of formula (T). Compounds of fonnulae (Ha) 
and (Hb) where R^ is SiMes and A is halogen are already known. 

Therefore, in another aspect the present invention provides a compound of formula (Ha) 
or (m>) where R^ is SiMe3, SiMe2Et, SiMe2CHMe2, SiMe2CH2CHMe2, SiMe2CH2CMe3, 

1 0 CH=CHSiMe3, (CH2)2SiMe3, (CH2)2SiMe2Et, (CH2)2SiMe2CHMe2, (CH2)2SiMe2CMe3, 
(CH2)2SiMe2CH2CHMe2, CHMeCH2SiMe3, CHMeCH2SiMe2Et, CHzCHMeSiMes, 
CMe2CH2SiMe3, (CH2)3SiMe3; and A is NH2, NHCH(0), optionally substituted 
(Ci^)alkylC(=0)]SIH, optionally substituted (Ci^)alkylOC(=0)lSIH, halogen or N=C(C6H5)2; 
provided that A is not halogen when R*^ is SiMe3. 

1 5 The compounds of formula (I), (Ha) and (lib) may exist as different geometric or 

optical isomers or in different tautomeric forms. This invention covers all such isomers and 
tautomers and mixtures thereof in all proportions as well as isotopic forms such as deuterated 
compounds. 

The compounds in Tables 1 to 28 below illustrate particularly preferred compounds of 
20 the invention, in which R^, R^ and R^ are each, independently, examples of R* as defijied 
above. 

Table A represents Table 1 (when A is 1), represents Table 2 (when A is 2), represents 
Table 3 (when A is 3) and represents Table 4 (when A is 4). 



Table A 



Compound 
No. 


R» 






R* 


R? 


X 


A.1 


H 


SiMes 


H 


Me 


CF3 


0 


A.2 


H 


SiMe3 


H 


Me 


CF2H 


0 


A.3 


H 


CH2SiMe3 


H 


Me 


CF3 


0 


A.4 


H 


CH2SiMe3 


H 


• Me 


CF3 


s 
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6- 



A.5 



H 



A.6 



propargyl 



CHaSiMea 



CHaSiMea 



H 



Me 



CF2H 



O 



H 



Me 



CF3 



O 



A.7 



H 



A.8 



H 



CHMeSiMes 



CHMeSiMea 



\ H 



Me 



CF3 



O 



k H 



Me 



CF2H 



O 



A.9 



A.11 



H 



A. 10 ' propargyl 



allenyl 



CHMeSiMea 



CHMeSiMeg 



CHMeSiMe3 



H 



Me 



CF3 



H. 



Me 



CF3 



O 



H 



Me 



CF3 



A. 12 



COMe 



CHMeSiMea 



H 



Me 



CF3 



O 



A.13 



H 



CHMeSiMes 



Me 



Me 



O 



A.14 



H 



(CH2)2SiMe3 



H 



Me 



C3P3 



O 



A. 15 



A.16 



H 



H 



(CH2)2SiMe3 



(CH2)2SiMe3 



H 



Me 



CF3 



H 



Me 



CF2H 



O 



A. 17 propargyl 



(CH2)2SiMe3 



H 



Me 



CF3 



O 



A.18 



A.19 



H 



H 



(CH2)2SiMe3 



(CH2>2SiMe3 



Me 



Me 



O 



H CH20Me CF3 



O 



A.20 



A.21 



A.22 



A.23 



A.24 



A.25 



A.26 



A.27 



A.28 



H 



H 



H 



H 



H 



H 



propargyl 



allenyl 



propargyl 



(CH2)2SiMe3 



CHMeCH2SiMe3 



CHMeCH2SiMe3 



.CHMeCH2SiMe3 



CHMeCH2SiMe3 



CHMeCH2SiM€3 



CHMeCH2SiMe3 



CHMeCH2SiMe3 



CHMeCH2SiMe3 



H CH20Me CF2H 



O 



H 



Me 



C!F3 



H 



Me 



CF, 



H CH20Me CF3 



H 



Me 



CF2H 



H 



Me 



CF2H 



H 



Me 



CF3 



H 



Me 



CF3 



H 



Me 



CF2H 



O 



O 



O 



O 



O 



A.29 



allen>d 



CHMeCH2SiMe3 



H 



Me 



CF2H 



O 



A.30 



A.31 



A.32 



H 



COMe 



CHMeCH2SiMe3 



CHMeCH2SiMe3 



H 



(CH2)3SiMe3 



F 



Me 



Me 



O 



H 



Me 



CF3 



O 



H 



Me 



CF2H 



A.33 



H 



CH2Si(Me2)Et 



H 



Me 



CF, 



O 



A.34 



H 



CH2Si(Me2)Et 



H 



Me 



CF2H 
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A.35 


H 


CH2Si(Me2)CHMe2 


H 


Me 


CFs 


0 


A.36 


H 


CH2Si(Me2)CHMe2 


H 


Me 


CFzH 


0 




H 


CH2Si(Me2)OMe^ 


H 


Me 


CFa 


0 




H 


CH2Si(Me2)OMef 


H 


Me 


CF2H 


0 


A.39 


H 


CH2CH2Si(Me2)OMe 


H 


Me 


CF3 


0 


A.40 


H 


CHMeSi(Me2)OMe 


H 


Me 


CFs 


0 


A.41 


H 


CHMeSi(Me2)OMe 


H 


Me 


CF2H 


0 


A.42 


H 


C3H2CH2SiCMe2)OMe 


H 


Me 


CF2H 


0 


A.43 


H 


C(Me)=CHSiMe3 


H 


Me 


C3F3 


0 


A.44 


H 


SiMea 


H 


Me 


CH2F 


0 


A.45 


H 


(CH2)2SiMe3 


H 


Me 


CH2F 


0 


A.46 


H 


CHzCHMeSiMea 


H 


Me 


CH2F 


0 


A.47 


H 


CHaCHMeSiMea 


H 


Me 


CF3 


0 


A.48 


H 


CH2CHMeSiMe3 


H 


Me 


CF2H 


0 


A.49 


H 


CHMeCH2SiMe3 


H 


Me 


CH2F 


0 


A.50 


H 


CMe2CH2SiMe3 


H 


Me 


CF3 


0 


A.51 


H 


CMezCH2SiMe3 


H 


Me 


CF2H 


0 


A.52 


H 


CHMeCHMeSiMea 


H 


Me 


CF2H 


0 


A.53 


. H 


CHMeCHMeSiMea 


H 


Me 


CF3 


0 


A.54 


H 


CHaCMeaSiMes 


H 


Me ' 


"CF3 


0 


A.55 


H 


CH2CMe2SiMe3 


H 


. Me 


CF2H 


0 


A.56 


H 


CHMe(CH2)2SiMe3 


H 


Me 


CF2H 


0 


A.57 


H 


CHMe(CH2)2SiMes3 


H 


Me 


CF3 


0 


A.58 


H 


(CH2)2Si(Me2)(CH2)2Me 


H 


Me 


CF2H 


0 


A.59 


H 


(CH2)2Si(Me2)(CH2)2Me 


. H 


Me 


CF3 


0 


A.60 


H 


CHMeCH2Si(Me2)CMe3 


H 


Me 


CF3 


0 


A.61 


H 


C(=CH2)CH2Si(Me2)CMe3 


H 


Me 


CF3 


0 


A.62 


H 


C(=CH2)CH2Si(Me2)CH2Me 


H 


Me 


CF3 


0 


A.63 


H 


(CH2)2Si(Me2)CH2Me 


H 


Me 


CF3 


0 


A.64 


H 


CHMeCH2Si(Me2)CH2Me 


H 


Me 


CF3 


0 




-8- 



A.65 


H 




TT 

xl 


JVie 


Cr3 




A 66 


H 


PTTA/Tf^PTT-, ^ir\At^^\r*XT\Aa 


TT 

rl 


Me 


CF3 


0 


A 67 


xx 


VyJiiviev-.xi2oi^JVie2 ^Uxl2d±Me2 


TT 

i H 


Me 


CF3 


0 


A 6R 


XJ 
XX 


oi^jVie2jL^ri2Me 


H 


Me 


CF2H 


0 


A 69 


Xx 


oi\^ivie2 J ^ri2iVLe 


TJ 

xl • 


Me 


CF3 


0 


A 70 


XJ 
XI 


oi^iVie2 jUxiMe2 


TT 

H 


Me 


CF3 


0 


A 71 


Xx 


oHjyie2 jL^txNxQz 


TT 

H 


Me 


CF2H 


0 


A 79 


XJ 
Xx 


0lV.J>fie2^^-'il2^xlMe2 


TT 

H 


Me 


CF2H 


0 


A 7'^ 


Xx 


oi(^ji\ae2jUil2v-'XlMe2 


TT 

H 


Me 


CF3 


0 


A 74 


XJ 
Xx 


C:CeH2SiMe3 


TT 

H • 


Me 


C3F3 


0 


A 7< 
A- / 3 


propargyl 


(CH2)2SiMe3 


H 


Me 


CF2H 


0 


/v. /O 




(CH2)2SiMe3 


H 


Me 


CF2H 


0 


A 1*7 


allenyl 


(CH2)2SiMe3 


H 


Me 


CF3 


0 


A 7S 


TT 
Xx 


(^Uxl2j2»->lMe3 


TT 

H 


Me 


CF2C1 


0 


A 79 


TT 

Xx 


VV^Xl2^3J^UVle3 


TT 

H 


Me 


CF3 


0 


A 80 


TT 

XJL 


\^\-Jl2^2'jUVLe3 


Br 


Me 


CF3 


0 


A.81 


H 


(CH2)2SiMe3 


CI 


Me 

XVXw 


V- 'X^ 3 


n 

• \j 


A.82 


H 


(CH2)2SiMe3 


H 


Me 


Me 


0 


A.83 


H 


CrCSiMea 


H 


Me 


CF3 


0 


A.84 


H 


CrCSiMea 


H 


Me 


CF2H 


0 


A.85 


CHO 


(CH2)2SiMe3 


H 


Me 


CF2H 


0 


A.86 


CHO 


(CH2)2SiMe3 


H 


Me 


CF3 


0 



Table 1 provides 86 compounds of formula (la) where R\ R*', r'' and X are as 

defined in Table 1. 
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Table 2 provides 86 compounds of formula (lb) where R^, R^, R^, R^ and X are as 
defined in Table 2. 



^1 



^ // 




(lb) 



Table 3 provides 86 compounds of formula (Ic) where R^ R^, R^, R^, R^ and X are as 
5 defined in Table 3, 




(Ic) 



Table 4 provides 86 compounds of formula (Id) where R^ R^, R^, R^, R^ and X are as 
defined in Table 4. 



10 




(Id) 



Table B represents Table 5 (when B is 5), represents Table 6 (whoa B is 6), represents 
Table 7 (when B is 7), represents Table 8 (when B is 8), represents Table 9 (when B is 9) arid 
represents Table 10 (when B is 10). 

15 




Table B 



1 Compound 
No. 




1 

{■•I 


JV 


XV 

11. 


1 V 


B.l 


H . 


■1- SiMes 


Mp 


Vyjr3[ 


1 

• KJ 


B.2 


H 


1' SiMe^ 

i kJlXVXwj 


IVLc 


or? xj 




B.3 


H 


1 CHoSiMe^ 

1 v^xx2iJJJLyi.^3 




CJh3 




B.4 


H 


1 PHoSIiMp-. 

1 v-'xx20Jj.vxC3 


IViC 


CJb3 


1 0 

s 


B.5 


H 


1 v-zx x2 o jllvjlwj 


iVLe 


/-tT-» TT 


0 


B.6 


orooarevl 




iVie 


Cr3 


0 


B.7 


H 


1 PTTN/TftSlTM'p^ 


jvie 


CF3 


0 


B.8 


H 


1 wX JLLVxC?0 JJLVXC3 


iVLe 


/"tT? TT 

Ur2xl 


1 

0 


B.9 


H 


1 WXXIVXC0JULYJLC3 




CJr3 


1 0 

s 


B.IO 


■DronarPvl 


1 rTTN/Tp^ilV/fp-. 

^XXi.VJLCOJJLVJLe3 


JVle 


CJr3 


0 


B.ll 


allenvl 


PTTA/fp^iA/fp-* 

^XJJLVl ColiVxC3 


JVLe 


CF3 


0 


B.12 


COMe 


V^JLXLVl Co ULVIC3 


JVle 




0 


B.13 


H 


V..'XXlVJLCi3JUyX63 


JVle 


JVle 


0 


B.14 


H 

XX 




JMe 


CF3 


0 


B,15 


H 


^v^Xa2 /2»51aV1C3 


JMe 


Cr3 


s 


B.16 


H 




JVle 


/"IT? TT 1 




B.17 


Dronarervl 1 


V,^-tx2/2*^-*J'Vxc3 


ivie 


/"I L,' j 

Cr3 




B.18 


H 


v-'Xi2 y2»^ AJ-"-C3 


A/To 

xvie 


Ayr A 1 

JMe 




B.19 


H 


^v^xx2 y2*-'*-^T-«-C3 


UJ:<3 


CF3 




B.20 


H 


V^x XX vx v« \^x X2 Oi-LYJL w3 


A/To 

ivie 






B.21 


H 


CHMeCHzSiMes 


Me 


CF3 


s 


B.22 


H 


CHMeCHaSiMes 


Me 


CF2H 


0 


B.23 


H 


CHMeCHzSiMea 


Me 


CF2H 


s 


B.24 


propargyl 1 


CHMeCHzSiMea 


Me 


CF3 


0 


B.25 


propargyl 1 


CHMeC3l2SiMe3 


Me 


CF2H 


0 


B.26 


H 


CHMeCHiSiMea 


Me 


Me 


0 


B.27 


H 


CHMeCHzSiMea 


CF3 1 CF3 1 


0 
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1 B.28 


COMe 


CHMeCH'jSilVre, 


JVie 






B.29 


H 




ivie 


Cr3 


0 


B.30 


•II 

•'• I- 




A>r<^ 
JVle 


- CF2H 




B.31 


H 


PTTo S[i/TV>f <»^M7t 


Me 


r CF3 




B.32 


H 


\--»xx2i3HiViC2 ^xiL 


A>r^ 

Me 


CF2H 


0 


B.33 


H 

J. JL 


PTT^ ^ i /TV>f r*TJA /To 
\-^XX20i^iVie2jL-'±liVie2 - 


Me 


CF3 


0 


B.34 


H 




Me 


CF2H 




B.35 


H 


\^j:x2v>^iXLVxroliVLe3 


Me 


CF3 


0 


B.36 


H 




Me 


CF2H 


0 


B.37 


H 


^-^ivie2^jri2ijLLVie3 


Me 


CF3 




B.38 




Piv/r<ai«PTT- A>r^» 


Me 


CF2H 




B.39 


H 


^jxiviei^j^uviooiJM.e3 


Me 


CF2H 


0 


B.40 


XX 


P*Hnv4'#»P'pnv^*>Q t A yr^ 
^xxiviei^jnuvieoijvie3 


Me 


CF3 




B.41 


H 


PTT^ P A/To* C A /T^a 

v>/j:a2'^'LVle2oliVLe3 


Me 


CF3 


0 


B.42 


H 


CHaCMezSiMea 


Me 


wx 2'tx 


KJ 


B.43 


H 


CHMe(CH2)2SiMe3 


Me 


CF2H 


0 


B.44 


H 


CHMe(CH2)2SiMe3 


Me 


CF3 


0 


B.45 


H 


(CH2)2SiMe3 


CH20Me 


CHzMe 


0 


B.46 


H 


(CH2)2SiMe3 


CHzOCHzMe 


CHaMe 


0 


B.47 


H 


SiMe2CH2CHMe2 | Me 


CF3 


0 



Table 5 provides 47 compounds of formula (le) where R\ R^ R^ and X s 
defined in Table 5. 




(le) 
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Table 6 provides 47 compounds of formxila (If) where R\ R^, R^, R^ and X are as 
defined in Table 6. . 




Table 7 provides 47 compounds of formula (Ig) where R\ R^ R^ R^ and X are as 
defined in Table 7. 




Table 8 provides 47 compounds of formula (Jb) where R^ R^, R^, R^ and X are as 
defined in Table 8. 




Table 9 provides 47 compounds of formula (K) where R^ R^, R^, R^ and X are as 
defined in Table 9. 




Table 10 provides 47 coiiq>ounds of fotmula (Ij) where R*, R^, R^, R^ and X are as 
defined in Table 10. 




(Ij) 



Table C represents Table 1 1 (when C is 1 1), represents Table 12 (when C is 12), 
represaits Table 13 (when C is 13) and represents Table 14 (when C is 14). 



Table C 



Compound 
No. 








R*^ 


R' 


X 


C.l 


H 


SiMea 


Me 


Me 


H 


0 


C.2 


H 


SiMea 


Me 


Me 


H 


0 


C.3 


H 


CHaSiM^ 


Me 


Me 


Me 


0 


C.4 


H 


CHaSiMes 


Me 


Me 


CFa 


0 


C.5 


H 




Me 


Me 


H 


0 


C.6 


propargyl 


CHzSiMes 


Me 


Me 


CFa 


0 


C.7 


H 


CHMeSiMea 


Me 


Me 


CF3 


0 


C.8 


H 


CHMeSiMe3 


Me 


Me 


Me 


0 



P70143 



14 



C.9 



C.IO 



H. 



CHMeSiMe, 



propargyl 



CHMeSiMe, 



Me 



Me 



Me 



Me 



Me 



Me 



O 



1 C.11 

"Ban 



allaiyl 



CHMeSiMes 



Me 



Me 



Me 



O 



C.13 



C.14 



C.15 
C.16 



COMe 



CHMeSiMes f 



'Me 



Me 



H 



CHMeSiMea 



Me 



Me 



H 



(CH2)2SiMe3 



H 



(CH2)2SiMe3 



Me 



Me 



H 



H 



Me 



Me 



CF3 



CF3 



O 



O 



o 



o 



H 



(CH2)2SiMe3 



H 



H 



CF3 



C.17 



C.18 



C.19 



C.20 



C.21 



C.22 



C.23 



C.24 



propargjd 



(CH2)2SiMe3 



H 



H 



H 



(CH2)2SiMe3 



Me 



Me 



H 



CHMeCH2SiMe3 



H 



CHMeCH2SiMe3 



H 



CHMeCHzSiMcj 



H 



CHMeCH2SiMe3 



H 



CHMeCHaSiMea 



H 



H 



H 



H 



Me 



Me 



H 



Me 



COMe 



CHMeCH2SiMe3 



Me 



Me 



Me 



Me 



CF3 



H 



CF3 



CF3 



Me 



CF3 



H 



H 



O 



O 



O 



O 



O 



O 



O 



C.25 



propargyl CHMeCH2SiMe3 



Me 



Me 



H 



O 



C.26 



C.27 



C.28 



C.29 



allenyl 



CHMeCH2SiMe3 



Me 



Me 



propargyl CHMeCH2SiMe3 



Me 



Me 



allenyl CHMeCHaSiMes 



Me 



Me 



COMe CHMeCH2SiMe3 



Me 



Me 



H 



Me 



Me 



Me 



O 



O 

"o" 



C.30 



C.31 
C.32 



COEt 



CHMeCH2SiMe3 



Me 



Me 



H 



.CHaCEJMeSiMej 



H 



H 



Me 



CF, 



O 



O 



H 



CHzCHMeSiMej 



H 



H 



CF, 



C.33 



C.34 



C.35 



H 



CH2CHMeSiMe3 



Me 



Me 



H 



CH2CHMeSiMe3 



H 



Me 



H 



CH2CHMeSiMe3 



Me 



Me 



Me 



CF3 



H 



O 



O 



Table 1 1 provides 35 compounds of formula (Ik) where R^ R**, R^ and X are as 

defined in Table 11. 
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(Ik) 



Table 12 provides 35 compounds of formula (II) where R', R^, R^, R^ R' and X are as. 
defmed in Table 12. 



(ID 



Table 13 provides 35 compounds of formula Qm) where R^, R"', R^, R*, R^ and X are as 
defined in Table 13. 





(Im) , 



Table 14 provides 35 compounds of formula (In) where R^, R^ R^ R^ and X are as 



defined in Table 14. 



R 





N 



R' 



(In) 



Table D represents Table 15 (when D is 15), represents Table 16 (when D is 16), 
represents Table 17 (when D is 17) and represents Table 18 (when D is 18). 
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Table D 



1 v^ojuipoilllfl riOm 


K 


R 


... J— 


X ■: 


1 -L/.l . 




SiMes 


Me 


0 % 




TT • 

H 


SiMea 


CF3 


0 


D3 


H 


CH2SiMe3 


Me 


0 • 


DA 


TT 

H 


CHaSiMea 


CF3 


s 




COMe 


CH2SiMe3 


Me 


0 


JD.o 


propargyl 


QIaSiMes 


Me 


0 


D.7 


TT 

. H 


. CHMeSiMes 


Me 


0 


D.8 


H 


CHMeSiMes 


CF3 


0 


D.9 


H 


CHMeSiMes 


CF3 


■s 


D.IO 


propargyl 


CHMeSiMes 


Me 


0 


D.ll 


allenyl 


CHMeSiMes 


Me 


0 


D.12 


COMe 


. CHMeSiMes 


Me 


0 


P-13 


propargyl 


CHMeSiMes 


CF3 


0 


- . D.14 


H 


(CH2)2SiMe3 


Me 


0 


D.15 


. H 


(CH2)2SiMe3 


CF3 


0 


D-lo 


H 


(CH2)2.SiMe3 


CF3 


s 


D.17 


propargyl 


(CH2)2SiMe3 


Me 


0 


1 7^ 1 o 


COMe 


(CH2)2SiMe3 


Me 


0 




TT 

H 


CHMeCH2SiMe3 


Me 


0 


D-20 


XT 

jlX 


^jnivieL/ Ji2 o uviea 


Cr3 


0 


D.21 


H 


CHMeCH2SiMe3 


CF3 


s 


D.22 


propargyl 


CHMeCHaSiMea 


Me 


0 


D.23 


allenyl 


CHMeCH2SiMe3 


Me 


0 


D.24 


COMe 


CHMeCHaSiMes 


Me 


0 


D.25 


propargyl 


CHMeCH2SiMe3 


CF3 


0 


D.26 


allenyl 


CHMeCH2SiMe3 


CF3 


0 


D.27 


COMe 


CHMeCHzSiMea 


CF3 


0 




D.28 . 


allenyl 


CHMeCHzSiMea 


Me 


0 


D.29 


H 


(CH2)3SiMe3 


Me 


0 


D.30 


H 


(CH2)3SiMe3 


CF3 ? 


0 


D.31 




CH2CHMeSiMe3 


Me i. 


0 


D.32 


H 


CHiCHMeSiMea 


. CF3 


0 



Table 15 provides 32 compounds of fonnula (lo) where R', R^, R^ and X are as defined 
in Table 15. 




(lo) 



Table 16 provides 32 compounds of formula (Ip) where R^ R^, R^ and X are as defined 
in Table 16. 




Table 17 provides 32 compotmds of formula (Iq) wh^e R', R^, R^ and X are as defined 
in Table 17. 




(Iq) 



Table 18 provides 32 conqjounds of formula (Tr) where R\ R^, R^ and X are as defined 
in Table 18. 




Table E represents Table 19 (when E is 19), represents Table 20 (when E is 20), 
represents Table 21 (when E is 21), represents Table 22 (when E is 22), represents Table 23 
(when E is 23) and represents Table 24 (when E is 24). 

Table E 



Compound No. 


B} 






X 


E.1 


H 


SiMes 


CI 


0 


E.2 


H 


SiMes 


CFb 


0 


E.3 


H 


CHaSiMes 


CI 


0 


. E.4 


H 


CH2SiMe3 


Br 


0 


E.5 • 


H 


CHaSiMes 


CF3 


0 


E.6 


propargyl 


CHaSiMea 


CI 


0 


E.7 


H 


CHMeSiMea 


CI 


0 


E.8 


H 


CHMeSiMea 


Br 


.0 


E.9 


H 


CHMeSiMes 


CF3 


0 


E.10 


propargyl 


CHMeSiMea 


CI 


0 


E.11 


all^yl 


CHMeSiMea 


CI 


0 


E.12 


COMe 


CHMeSiMea 


CI 


0 


E.13 


H 


CHMeSiMes 


CI 


s 


E.14 


H 


(CH2)2SiMe3 


CI 


0 


E.15 


H 


(CH2)2SiMe3 


Br 


0 


E.16 


H 


(CH2)2SiMe3 


CF3 


0 


E.17 


propargyl 


(CH2)2SiMe3 


CI 


0 
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1 


COMe 


(CH2)2SiMe3 


CI 


0 1 


E.19 


H 


CHMeCHzSiMei 


CI 




1 t 


H 


CHMeCH^SiMe^ 


CI 


1 


1 F-^i 


H 


CHMeCH'>SiMe^ f 




1 


E.22 


H 


CHMeCH'>SiMe-i 


v^I73 


0 1 
1 


E.23 


propargyl 


CHMeCHoSiMe, 


PI 




E.24 


allenyl 


CHMeCH-jSiMeii 

'XXXTXW V^XX2 1^ J-LVAW3 




r\ 


E.25 


COMe 


CHMeCH^ SiMe^ 






E.26 


proparevl 


CHMeCHoSiMfia 


x^r 


0 1 


E.27 


alleayl 


CHMeCHoSiMp, 


x5r . 


1 


E.28 


COMe 


CHMeCH-jSiMe^ 

JUT AW v^x X^ XiVX w3 




1 


E.29 


COCHaOMe 


CHMeCH-7SiMe'> 

Vk'X xxtx w V/>xX2 U JU.yJLw3 




0 1 


E.30 


COCHaOMe 


CHMeCH^SiMe, 

^-'XAA.Tj.WV-/XX^fcJJLLYXw3 




V7 1 


E.31 


H 


V.^J- x2 _/3 »«Ji-LVxC3 






E.32 


H 








E.33 


H 




PT7^ 
^^3 


1 


E.34 


H 


v^x X2 v^x Jj.vj.CO XL VXC3 


^J73 


0 1 


E.35 


H 


CH9 CHMeSiMea 


PI 




E.36 


H 


CH7CHMeSiMea 

^— 'X X_^ Xm'X XLTXwkJ JLJLYXw3 






E.37 


H 


SiMe^CHoMe 




1 


E.38 


. H 


SiMe-jCH^Me 

Vi'XX T JL ^^X X2^ * X W 


PI 


1 


E.39 


H 


SiMe9CH9Me 


TKr 


1 


E:40 •■ 


H 


SiMezCHMez • 


CF3 


0 


E.41 


H 


SiMezCHMez 


CI 


0 


E.42 


H 


SiMezCHMea 


Br 


0 


E.43 


H 


SiMezCHzCHaMe 


CF3 


0 


E.44 


H 


SiMezCHzCHzMe 


CI 


0 


E.45 


H 


SiMezCHzCHzMe 


Br 


0 
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Table 19 provides 45 compounds of fonnula (Is) where R^ R^ and X are as defined 
in Table 19. 



-?!• 

•c; ■» 



(Is) 



Table 20 provides 45 compounds of fonnula (It) where R\ R^ R^ and X are as defined 
5 in Table 20. 




(It) 



Table 21 provides 45 compounds of fonnula (lu) where K\ k\ R^ and X are as defined 
in Table 21. 



(lu) 



10 Table 22 provides 45 compounds of fonnula av) where R\ R^ R^ and X are as defined 

in Table 22, 



(Iv) 
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Table 23 provides 45 compounds of formula (Iw) where R\ R'', and X are as defined 
inTable 23. '^^ 



(Iw) 



Table 24 provides 45 confounds of formula Qx) where R\ R^ R^ and X are as defined 



in Table 24. 



N=N 



(IX) 



Table 25 provides 10 compounds of formula (ly) where R' and (R^)r are as defined in 
Table 25. 

R7 




(ly) 



Table 25 



Compound Number 




(R')r 


25.1 


CF3 


2-Cl 


25.2 


CF3 


5-Cl 


25.3 


CF3 


2-Br 
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25.4 ' 


3 


5-Br 


25.5 


CF2H 


2-Cl 


25.6 


" CF2H 


5-Cl 


25.7 


>f . CF2H 


2-Br 


25.8 


CF2H 


5-Br 


25.9 


CF3 


2-Cl,5-Cl 


25.10 


CF2H 


2-Cl,5-Cl 



Table 26 provides 10 compounds of fonnula Qz) where R' and (R\ are as defibaed in 
Table 26. 




Me 

(12) 



Table 26 



Compound Number 


R' 


(R')r 


26.1 


CF3 


4-Cl 


26.2 


CF3 


5-Cl 


26.3 


CF3 


4-Br 


26.4 


CF3 


5-Br 


26.5 


CF3 


4-Cl,5-Cl 


26.6 


CF2H 


4-Cl 


26.7 


CF2H 


5-Cl 


26.8 


CF2H 


4-Br 


26.9 


CF2H 


5-Br 
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26.10 



CF2H 



4-Cl,5-Cl 



Table G represents Table 27.(when G is 27) and represents Table 28 (when # is 28). 

Table G 



Compound 
Number 




A " 


G.l 


(CH2)2SiMe3 


NH2 


G.2 


(CH2)2SiMe3 


NHCHO 


G.3 


(CH2)2SiMe3 


NHCOOCfCH^')^ 


G.4 


(CH2)2SiMe3 


Br 


G.5 


• (CH2)2SiMe3 


N=C(C6H5)2 


G.6 


(CH2)2SiMe3 


lSIHCOC(CH3)3 


G.7 


CHMeCH2SiMe3 


NH2 


G.8 


CHMeCH2SiMe3 


NHCHO 


G.9 


CHMeCH2SiMe3 


NHCOOC(CH3)3 


G.IO 


CHMeCH2SiMe3 


Br 


G.ll 


CHMeCH2SiMe3 


N=C(C6H5)2 


G.12 


CHMeCH2SiMe3 


NHCOC(CH3)3 


G.13 


SiMe3 


NHCHO 


G.14 


SiMe2CH2CHMe2 


MHCHO 



Table 27 provides 14 compounds of formula (Ila) where and A are as defined in 
Table 27. 




(Ila) 
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Table 28 provides 14 compounds of fonnula (lib) where and A are as defined in 
Table 28. 




(lib) 



Throughout this desciiptioii, temperatures are given in degrees Celsius; "NMR" means 
nuclear magnetic resonance spectrum; MS stands for mass spectrum; and "%" is percent by 
weight, unless corresponding concentrations are indicated in other units. 
The following abbreviations are used throughout this description: 
m.p. = melting poittt b.p= boiling point, 

s = singlet br == broad 

d = doublet dd = doublet of doublets 

t = triplet q = quartet 

m = multiplet ppm == parts per million 

qd= quartet of doublets sext= sextet 



Table 29 shows selected melting point ^selected NMR data, all with CDCI3 as the 
solvent (unless otherwise stated; if a naixture of solvents is present, this is indicated as, for 
example, (CDCI3 / de-DMSO)) and characteristic mass spectrum signals (no attempt is made 
to list all characterising data in all cases) for compounds of Tables 1 to 28. 

Table 29 



Compound 
Number 


'H-NMR data: (ppm/multiplicity/number of Hs) 
or mass spectrum signal 


m.p./CC) 


1.14 




140-142 


1.16 




145-147 


2.1 




121-124 


2.2 




85-88 


2.14 




109-111 


2.16 




140-142 


2.72 




57-59 
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70-71 


2Jd 




80-83 


2.76 


—. . 


74-76 


2.84 




130-133 


2.85 


(M'+C1):420 n 




0.1 




88-92 






74-77 


6.47 


(M* + H) : 407 




20.14 




106-110 


27.2 


(M^ -1) : 226 




27.4 


0.0(s,9); 0.8(m.2); 2.6Cm,2); 6.9(d,l); 7.2rd.l) 


126-128 


28.1 


0.05(8.9); 0.85(m,2); 2.6fmJ2); 3.3(br.s,2); 6.6Cd.l); 6.9fd.n 




28.2 




52-53 


28.3 


0.0(s.9); 0.9(m,2);l .4(8,9): 2.6(m,2); e.OOjr.s.l); 7.0(m,2) 





The compounds according to the present invention may be prepared according to the 
following reaction schemes, in which, imless otherwise stated, the definition of each variable 
is as defined above for a compound of formula (I). 

There are a number of alternative methods for preparing a compound of formula (I). 

Method A 

A compound of formula CO may be prepared by reacting a compound of formula (Ha) or 
(nb) [in which A is NH2, NHCH(O), optionally substituted (Ci^)alkylC(=0)NH or optionally 
substituted (Ci-4)alkylOC(=0)NH] with a compound of formula Het-C(=0)OR' [where R* is 
C1.5 alkyi] in the presence of a strong base [for example NaH or sodium 
hexamethyldisilazane], in a dry polar solvent [preferably THF] and at a temperature between - 
lO^C and the boiling point of the solvent [preferably at ambient temperatvire]. The article by 
J.Wang et al [Synlett 2001, 1485] provides details of analogous preparations. When A is' 
NHCH(0), optionally substituted (Ci^)alkylC(=0)NH or optionally substituted (Ci. 
4)alkylOC(=0)NH; and a compound of formula GO in which is H is desired, then hydrolysis 
according to Method E below must foUow. 

Methods 

A compomd of formula 00 may be prepared by reacting a compound of formula (Ha) or 
(lib) [where A is as defined above in Method A] with a compound of formula Het-C(=0)R" 
[where R" is OH or a leaving group, such as CI, Br, F or OC(=0)Ci^ aUcylJ in an inert 
organic solvent [such as ethylacetate, dichloromethane, dioxane, THF orDMF] and at a 




temperature between -10**C and the boiling point of the solvent [preferably at ambient 
temperature]. If R" is OH, then the reaction is carried out in the presence of an activating 
agent [for example BOP-Cl] and two equivalents of a base [such as a tertiary amine, an 
inorganic carbonate or a hydrogen carbonate]. Altematively,-itfR". is a leaving group, then the 
reaction is earned out in the presence of at least one equivaleia of base [for example pyridine, 
a tertiary amine, an inorganic carbonate or a hydrogen carbonate; a stronger base, such as NaH 
or sodium hexamethyldisilazane is used when A is NHCH(0), optionaUy substitiited 
(Ci^)alkylC(=0)NH or optionally substitiited (Ci^)aIk5dOC(=0)NH]. If a compound of 
fonnula (J) in which is H is desired, then hydrolysis according to Method E must follow. 
Method C 

A compound of formula (T) [where R* is as defined above but is not hydrogen] may be 
prepared by reacting a compound of fonnula (T) [where R' is hydrogen] witii a compound of 
formula R'-L^ [where R' is as defined above but is not hydrogen; and is a leaving group, 
such as CI, Br, I, a sulfonate (for example a mesylate or a tosylate) or OC(0)Ci^ alkyl] in a 
solvent [such as an halogenated solvent (for example dichloromethane), an ether, ethylacetate, 
DMF or even water (as a biphasic mixture, optionaUy in the presence of a phase transfer 
catalyst such as tetirabutylammonium hydrogensulfate)] and in the presence of a base [such as 
a tertiary amine, an alkali carbonate, an alkali bicarbonate, an alkali hydroxide or NaH; though 
whenL' is 0(CO)Cm alkyl ti^en simply heating without base is possible]. 

Method D 

A compound of formula (I) may be prepared by reacting a compound of formula (Ha) or 
(Db) [where A is halogen, preferably bromo or iodo] with a compound of formula 
Het-C(=0)NH2 in the presence of a Cu(I) compound and an aprotic solvent [such as a cychc 
etiier, for example dioxane] at an elevated temperatiire and preferably at reflux. It is preferred 
that Cul is used at 2% to 1 00%mole/mole, relative to the compound of formula (Db), in the 
presence of a 1,2-dianune (such as 1,2-dianiino cyclohexane or ethylene diamine) as a Ugand- 
forming substance and at least one equivalent of a base (such as an alkali carbonate or an 
alkali phosphate). The article by A JQapars et al. J.Am.Chem.Soc. 123, 7727 (2001) provides 
details of analogous preparations. 
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Method E 

A compound of formula (T) [where is H] may be prepared from a compoimd of 
fo^nula^(I) [where is as defined above, but is not K^^y acidic or alkaline hydrolysis. For 
this purpose^the compound is treated with aqueous acidi^or base, for example HCl, HBr or an 
organicTiydroxide [such as sodium-, potassium-, calciuSa- or barium-hydroxide] in an 
appropriate solvent which is preferably mixable with water [for example THF, dioxane, a 
lower alcohol or water itself] at ambient or elevated temperatures. 

Method F 

A compound of formula (I) [where R^ is H] may be prepared fi-om a compound of 
formula (Ha) or (Hb) [where A is N=C(C6H5)2] by converting A to NH2, for example 
according to methods described by J. Ahman et al. Tetrahedron Letters 38, 6363 (1997) and 
proceeding according to Method A or Method B, preferably without isolation or purification 
of the intermediates. 

Some compounds of formulae (Ila) and (lib) are already known; novel compounds of 
formula (Ha) or Qlb) may be prepared according to the following synthetic strategies which 
are depicted in the following scheme and described below: 




(Ila) or (lib) 

Step 1 : Starting firom a suitable precursor of formula (JH) which carries a precursor 
substituent PS [which is a protected or firee amino function, a substituent which may be 
converted to NH2 in a later stage of the synthesis or a precursor group for A as defined above] 
and, optionally, a substituent T [which is convertible to "Si", a silicon containing substituent 
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which is either as defined above or is a precursor for such R^] an appropriate Si-containing 
functionality ("Si") is introduced into flie ortho-position to give a compound of formula (TV), 
■h SteB2:Ifnecessaiy, the introduced "Si" gnjup is further manipulated to f 
^desired substituent R' in a compound of formula (V). 

Step 3: Deprotection if necessary or conversion of the precursor substituent to yield 
. substituent A, giving a compound of formula (Ha) or (Hb). 
Steps 2 and 3 may also be carried out in reversed order. 

Bcamples of protecting groups for the NH2 functionality are formyl, acyl, haloacyl, 
triallcylsilyl, (substituted)benzyl and alkoxycarbonyl. A more comprehensive list of mettiods 
for protection and deprotection of aromatic and heteroaromatic amines which are useful in the 
context of the present invention may be found in T.W. Green and P.G-M.Wuts, Protective 
Groups in Organic Synthesis 3"* edition p.503-614 (Wiley 1999). 

Examples for precursor substituents PS are nitro and azido [both of which may be 
converted to NH2 by reduction or hydrogenation], carboxyl and carboxy derivatives [which 
may undergo rearrangements to form isocyanates, for example by Curtius-, Schmidt- or 
Hofinann-degradation] and halides and triflates [which may be converted to NH2 in protected 
or unprotected form via palladium catalysed amiuation reactions currently known under the 
name 'Buchwald Hartwig" reaction, see for example J. Ahman et al. Tetrahedron Letters 
38,6363 (1997) and X.Huang et al., Org.Lett.3, 3417 (2001) and references cited therein]. 

More comprehensive lists for useful precursor substituents for NH2 may be found in 
Rodd's Chemistry of Carbon Compounds m B and its supplements (Elsevier 1974,1981 and 
1995) and in Compendium of Organic Synthetic Methods Vols.1-9 chapter 7 (Wiley 
1971-2000). 

For the introduction of Si-containing functionalities into thienyl derivatives (step 1) a 
large variety of syntihetic methods are accessible. The chemist skilled in tiie art will 
understand that according to the methodology chosen for step 1 different groups T may be 
used. Examples of useful T substituents are halogens (such as CI, Br and I), sulfonates (such 
as triflates, tosylates and mesylates), phosphates. Cm alkyl, C2.4 alkenyl and C2A alkynyl. 

Manipulation of Si-containing functional groups (step 2) is widely known in the 
hterature. Recent overviews may be found in The Chemistry of Organosilicon Compounds, 
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Vols.1-3, SJPatay, Z.Rapp^ort and YApeloig eds. Wiley, 1989, 1998, 2001 and in Houben- 
Weyl Science of Synthesis, Organometallics Vol.4, LFleming ed., G.Thieme 2002. 
Examples of manipulations which are especially relevant to the present invention are :% 
hydrogenation or reduction of double OE ilxiple bonds (or both) in the Si-containing group; (see 
Example 3, step B below), and functional group manipulation on the silicon atom (for ' 
example conversion of halogens to alkyl or alkoxy groups). 

Literature examples which illustrate some of the mefliods which may be used with 
^propriate modification of Step 1 in the above reaction scheme and which are therefore 
especially relevant to the preparation of compounds of formula (Ila) and (Hb) include 
Tetrahedron 57, 5339 (2001); Tetrahedron 56, 2985 (2000); Tetrahedron 46, 2632 and 2632 
(1990); WO94/12505; J.Org.Chem, 64, 2471 (1999); J.Org.Chem. 55, 2993 (1990); 
J.Org.Chem. 51, 5286 (1986); US 4777262; Zh.Obschei Khimi, 52, 2767 (1982); Chemica 
Scripta 18, 192 (1981); J.Med.Chem. 45, 3022 (2002); A.R.M.AlUson et Al., Tetrahedron 
Letters 35, 4425 (1994); Tetrahedron Letters 25, 81 and 83 (1984); Tetrahedron Letters 30, 
3735 (1989); Chemistry Letters 2001, 386; Chemistry Letters 1990, 2175 and references cited 
therein. 

Surprisingly, it has now been found fliat the novel compounds of formula (T) have, for 
practical purposes, a very advantageous spectrum of activities for protecting plants against 
diseases that are caused by fungi as well as by bacteria and viruses. 

The compounds of formula (T) can be used in the agricultural sector and related fields of 
use as active ingredients for controlling plant pests. The novel compounds are distinguished 
by excellent activity at low rates of application, by being well tolerated by plants and by being 
environmentally safe. They have very useful curative, preventive and sj^temic properties and 
are used for protecting numerous cultivated plants. The compounds of formula (I) can be used 
to inhibit or destroy the pests that occur on plants or parts of plants (finit, blossoms, leaves, 
stems, tubers, roots) of different crops of useful plants, while at the same time protecting also 
those parts of the plants that grow later e.g. firom phjrtopathogenic microorganisms. 
It is also possible to use compounds of foraiula (I) as dressing agents for the treatment of plant 
propagation material, in particular of seeds (finit, tubers, grains) and plant cuttings (for 
example rice), for the protection against fungal infections as well as against phytopathogenic 
fungi occurring in the soil. 




Furthennore the compounds according to present invention may be used for controlling 
fimgi in related areas, for example in the protection of technical materials, including wood and 
wood related technical products, .in food storage, in hygiene management, etc. is. 

The compounds of fonnulal^I) are, for example, . effective against the phytopathogenic 
fungi of the following classes: Fungi imperfecti (e.g. Botrytis, Pyriculaiia, Helmiiithosporium, 
Fusarium, Septoria, Cercospora and Altemaria) and Basidiomycetes (forexample.Rhizoctonia, 
Hemileia, Puccinia). Additionally, they are also effective against the Ascomycetes classes (for 
example Venturia and Erysiphe, Podosphaera, Monilinia, Uncinula) and of the Oomycetes 
classes (for example Phytophthora, Pythium, Plasmopara). Outstanding activity has been 
observed against powdery mildew (Erysiphe spp.). Furthennore, the novel compounds of 
formula I are effective against phytopathogenic bacteria and vimses (for example against . 
Xanthomonas spp, Pseudomonas spp, Erwinia amylovora as well as against the tobacco 
mosaic virus). 

Within the scope of present invention, target crops to be protected typically comprise the 
following species of plants: cereal (wheat, barley, rye, oat, rice, maize, sorghum and related 
species); beet (sugar beet and fodder beet); pomes, drapes and soft fruit (apples, pears, plums, 
peaches, almonds, cherries, strawberries, raspberries and blackberries); leguminous plants 
(beans, lentils, peas, soybeans); oilplants (rape, mustard, poppy, olives, sunflowers, coconut, 
castor oil plants, cocoa beans, groimdnuts); cucxunber plants (pimipkins, cucumbers, melons); 
fibre plants (cotton, flax, hemp, jute); citrus fruit (oranges, lemons, grapefruit, mandarins); 
vegetables (spinach, lettuce, asparagus, cabbages, carrots, onions, tomatoes, potatoes, 
paprika); lauraceae (avocado, cinnamomum, camphor) or plants such as tobacco, nuts, coffee, 
eggplants, sugar cane, tea, pepper, vines, hops, bananas and natural rubber plants, as well as 
omamentals. 

The compounds of formula Q) are used in unmodified foim or, preferably, togeliier with 
the adjuvants conventionally employed in the art of formulation. To this end they are conve- 
niently formulated in known manner to emulsifiable concentrates, coatable pastes, directly 
sprayable or dilutable solutions, dilute emulsions, wettable powders, soluble powders, dusts, 
granulates, and also encapsulations e.g. in polymeric substances. As with the type of the 
compositions, the methods of application, such as spraying, atomising, dusting, scattering, 
coating or pouring, are chosen in accordance with the intended objectives and the prevailing 



circumstances. The compositions may also contain further adjuvants such as stabilizers, 
antifoams, viscosity regulators, binders or tackifiers as well as fertilizers, micronutrient donors 
or other formulations for obtaining special effects. 

Suitable carriers andtadjuvants can be solid or liquid and are substances nsefixl in 
formulation technology, e.g. natural or regenerated mineral substances, solvents, dispersants, 
wetting agents, tacldbaers, thickeners, binders or fertilizers. Such carriers are for example 
desCTibed in WO 97/33890. 

The compounds of formula (£) are normally used in the form of compositions and can 
be applied to the crop area or plant to be treated, simultaneously or in succession with further 
compoimds. These further compounds maybe, for example, fertilizers or micronutrient 
donors or other preparations which influence the growth of plants. They may also be selective 
herbicides as well as insecticides, fungicides, bactericides, nematicides, moUuscicides or 
mixtures of several of these preparations, if desired together with further carriers, surfactants 
or application promoting adjuvants customarily employed in the art of formulation. 

The compoimds of formula (I) may be mixed with other fungicides, resulting in some 
cases in unexpected synergistic activities. Mixing components which are particularly . 
preferred are azoles, such as azaconazole, BAY 14120, bitertanol, bromuconazole, 
cyproconazole, difenoconazole, diniconazole, epoxiconazole, fenbuconazole, fluquinconazole, 
flusilazole, flutriafol, hexaconazole, imazalil, imibenconazole, ipconazole, metconazole, 
myclobutanil, pefurazoate, penconazole, pyrifenox, prochloraz, propiconazole, simeconazole, 
tebuconazole, tetraconazole, triadimefon, triadimenol, triflumizole, triticonazole; pyrimidinyl 
carbinole, such as ancymidol, fenaiimol, nuarimol; 2-amino-pyrimidines, such as bupirimate, 
dimethirimol, ethirimol; morpholines, such as dodemoiph, fenpropidine, fenpropimorph, 
spiroxamine, trideinorph; anilinopyrimidines, such as cyprodinil, mepanipyrim, pyrimethanil; 
pyrroles, such as fenpiclonil, fludioxonil; phenylamides, such as benalaxyl, fiiralaxyl, meta- 
laxyl, R-metalaxyl, ofurace, oxadixyl; benzimidazoles, such as benomyl, carbendazim, 
debacarb, fubCTidazole, thiabendazole; dicarboxin[iides, such as chlozolinate, dichlozoline, 
iprodione, myclozoline, procymidone, vinclozoline; carboxamides, such as carboxin, 
fenfiiram, flutolanil, mepronil, oxycarboxin, thifluzamide; guanidines, such as guazatine, 
dodine, iminoctadine; strobilurines, such as azoxystrobin, kresoxim-methyl, metominostrobin, 
SSF-129, trifloxystrobin, picoxystrobin, BAS 500F (proposed name pyracloslrobin), BAS 
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520; dithiocarbamates, such as ferbam, mancozeb, maneb, metiram, propineb, thiram, zineb, 
ziram; N-halomethylthiotetrahydrophthalimides, such as captafol, captan, dichlofluanid, 
fluoromides, folpeVtolyfluaiiid; Cu-compounds, such as Bordeaux^mixture, copper 
hydroxide, copper oxychloride, copper sulfate, cuprous oxide, manjpopper, oxine-copper; 
nitrophenol-derivatives, such as dinocap, nitrothal-isopropyl; orgario-p-derivatives, such as 
edifenphos, iprobenphos, isoprothiolane, phosdiphen, pyrazophos, tolclofos-methyl; various 
others, such as acibenzolar-S-methyl, ardlazine, benthiavalicarb, blasticidin-S, 
chinometihdonate, chloroneb, chloroflialoml, cyflufenamid, cymoxanil, dichlone, diclomezine, 
dicloran, diethofencarb, dimefhomoiph, SYP-LI90 proposed name: flumoiph), dithianon, 
ethaboxam, etridiazole, famoxadone, fenamidone, fenoxanil, fentin, ferimzone, fluazinam, 
flusulfamide, fenhexamid, fosetyl-aaumimum, hymexazol, iprovalicarb, lKF-916 
(cj^ofamid), kasugamycin, methasulfocarb, metrafenone, nicobifen, pencyciu-on, phthaUde, 
polyoxins, probenazole, propamocarb, pyroquilon, quinoxyfen, quintozene, sulfur, triazoxide, 
tricyclazole, triforine, validamycin, zoxamide (RH7281). 

A preferred method of applying a compound of formula (T), or an agrochemical 
composition which contains at least one of said compounds, is foUar application. The 
frequency of ^plication and the rate of apphcation will depend on the risk of infestation by 
the corresponding pathogen. However, the compounds of formula I can also penetrate tihie 
plant through the roots via the soil (s3^temic action) by drenching the locus of the plant with a 
liquid formulation, or by applying the compounds in solid form to the soil, e.g. in granular 
form (soil apphcation). In crops of water rice such granulates can be appUed to the flooded 
rice field. The compoimds of formula I may also be applied to seeds (coating) by impregna- 
ting the seeds or tubers either with a hquid formulation of the fungicide or coating them with a 
solid formulation. 

A formulation [that is, a composition containing the compound of formula (T)] and, if 
desired, a sohd or hquid adjuvant, is prepared in a known maimer, typically by intimately 
mixing and/or grinding the eompomid with extenders, for example solvents, sohd carriers and, 
optionally, surface active compotmds (surfactants). 

The agrochemical formulations will usually contairi from 0.1 to 99% by weight, 
preferably from 0.1 to 95% by weight, of the compound of formula I, 99.9 to 1% by weight, - 
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preferably 99.8 to 5% by weight, of a solid or liquid adjuvant, aad from 0 to 25% by weight, 
preferably from 0. 1 to 25% by weight, of a surfactant. 

Advantageous rates of application are normally fromxSg to 2kg of active ingredient (a.i.) 
per hectare ^a), preferably from lOg to 1kg a.i./ha, most p^eferat^ly from 20g to 600g a.i./ha. 
When used as seed drenching agent, convenient dosages are from lOmg to Ig of active 
substance per kg of seeds. 

Whereas it is preferred to formxilate commercial products as concentrates, the end user 
will normally use dilute formulations. 

The following non-limiting Examples illustrate the above-described invention in more 
detail. 

EXAMPLE 1 

This Example illustrates the preparation of Compound Numbers 27.2 and 1 .14. 
Step A 

4-Bromo-3-thiophene carboxylic acid (prepared according to JJHeterocyclic Chem. 
1999,36,761) (2g), triethylamine (1.5g) and acetone (15 ml) were cooled to -lO^C and 
ethylchloroformiate (1.1 5g) was added at this temperature. The reaction naixture was stirred 
at room temperature for 2 hours, cooled to O^C and sodioum azide (0.97g) dissolved in water 
(5ml) was added slowly. After 2 hours at room temperature the mixture was filtered, the 
acetone was evaporated and the residue was diluted with dichloromethane, washed with water 
and dried over sodium sulfate. Evaporation of the solvent yielded 1.7g of an off-white 
powder which was directly used in the next step 

Step B: 4-Bromo-3-thiophene-formamide 

Formic acid (30ml) was heated to reflux and the product of Step A, dissolved in formic 
acid (10ml), was added dropwise. The mixture was heated for 30 minutes until gas evolution 
stopped. The formic acid was removed under vacuum and then the residue was diluted with 
ethyl acetate and washed with saturated sodium bicarbonate solution. After drying^ and 
removal of the solvent the product was chromatographed on silica gel (hexaneiefliylacetate 
2:1) to yield l.lg of product (m.p.l08-110°C). 

Step C: 4-rTrimethvlsily1) ethin Yl-3-thiophene formamide 

The product from step B (Ig), tributylstannyl(trimethylsilyl)acetylene (2.16g) and 
palladium(tetrakis)triphenylphoshine (0.28g) were placed into degassed toluene (20 ml) and 
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the mixture was heated imder reflux for 16 homrs under an atmosphere of nitrogen. After 
cooling, the solvent was removed and tiie residue was chromatographed on silica gel 
(hexaneiethylacetate 3:1). After three consecutive ci^tallisations from hexane, 0.3g of 
4-(trimethuylsilyl)ethinyl-3-thiophene fonnamide wasfebtained (m.p.90-94'*C). 
Step D : Compound Nimiber 27.2 

The product obtained from step C was hydrogenated in THF over Pd on charcoal (10%) 
(0.3g) imtil hydrogen uptake stopped. Evaporation of the solvent yielded Compound Number 
27.2 (0.28g). 

Step E: Compound Number 1.14 

Sodium hydride (0.06g) was dispersed in TEJF (10ml) and the mixture was cooled with 
an ice bath. Compound Number 27.2 (0.14g), dissolved in THF (5ml), was added and the 
suspension was stirred at 0-5**C for 30 minutes. N-Methyl-3-trifluoromethyl-4- 
chlorocarbonyl-pyrazole (0.2g) was added at this temperature and the reaction mixture was 
stirred at room temperature overnight The reaction mixture was poured on to water and was 
extracted with ethylacetate. The organic phase was washed with water, dried over sodium 
sulfate and the solvent was evaporated. The residue was treated wifli an excess of sodium 
methylate in methanol and then, after 15 minutes at room temperature, the mixture was 
acidified with HCl and extracted with ethyl acetate. After washing with saturated sodium 
bicarbonate, drying over sodium sulfate and removing the solvent, the residue was 
chromatographed on siUca gel (hexane:ethyl acetate 1:1) and recrystaUised from hexane, 
yielding Compound Number 1.14 (0.072g). 

EXAMPLE 2 

This Example illustrates the preparation of Compoimd Numbers 28.2, 2.85 and 2.16. 
Step A: 2-Iodo"3-fomxvlaminothiophene 

3-Formylamino-thiophene (21g), N-iodosucciioimide (37.2g) and tetrachlormethane 
(200ml) were refluxed together for 3 hours. The reaction mixture was cooled to O-S^'C and 
filtered. The solids were dissolved in ethyl acetate, washed three times with sodiimi 
hydroxide (10% solution), washed with brine and dried over sodium sulfate. Evaporation of 
the solvents and chromatography of the residue over silica gel (hexanerethyl acetate 2:1) 
yielded 37.8g of product (m.p.l00-107°C) which was directly used in Step B. 



P70143 

• # 

-35- 



Step B: 2-frrimethvlsilvlethin vlV3-fnTmamido-thiophene. 
The product from step A (37.8g) was dissolved in a mixture of DMF (500ml) and 
;s triethylamine (150ml). Cul (1 .4g) and bis(triplienylpIiosphino)palladimndicliloride (5.2g) : 
it? were added under nitrogen and after 15 minutes ethinyl trimethylsilane (22g) was added 
5 dropwise: After 6 hours the solvents were removed under vacuum and the residue was 

. chromatographed on silica gel (hexane.ethyl acetate 2:1) to yield 2-(trimethylsiIylethinyl)-3- 
formamido-thiophene (3 1.78g) (m.p.87-93'*C). . 
Step C: Compound Numhar ?R 7 

Hydrogenation of the product from Step B (31.78g) in THF over Pd (30g) on charcoal, 
as described for Conq)ound Number 27.2 in Step D of Example 1, yielded Compound 
Number 28.2 (26.3g). 

Step D: Compound Numbers 2.85 and 2.16 

Compound 28.2 (23.4g) was treated with sodium hydride (7.4g) and N-methyl-3- 
difluoromethyl-4-chlorocarbonyl pyrazole (30g) as described in Step E of Example 1, to form 
a reaction mixture. 

In order to prepare Compound Number 2.85, one tenth of the reaction mixture was 
poured on to water and was extracted with ethylacetate. The organic phase was washed with 
water, dried over sodium sulfate and the solvent was ev^orated. The residue was 
chromatogr^hed on silica gel (hexanerethylacetate 1:1) and Compound Number 2.85 was 
isolated by removal of the solvent; yield: 0.6g. 

In order to prepare Compound Number 2.16, the reaction mixture was treated with 
sodium hydroxide (100ml of a 10% w/w solution in water) and stirred over night. The 
reaction mixture was diluted with saturated ammonium chloride solution, extracted with ethyl 
acetate, dried over sodium sulfate and the solvent was removed under reduced pressure. The 
residue was recrystalUsed with hexane:toluene (3:1) to yield Compound Number 2.16 (27.7g). 

EXAMPLES 

This Example illustrates the preparation of Compound Number 6. 1 . . 
Step A 

3- Formylaminothiophene (Bull.Soc.Chim.Fr. 1976,151) (2g), dissolved in dry THF 
(20ml), was dropped into a freshly prepared solution of lithium diisopropylamine (0.035mol) 
in THF (35ml) at -70**C. The solution was warmed to -20°C and stirred for 30 minutes, then 
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cooled again to -70°C, whereupon trimethylsilylchloride (5ml) was added. After stirring for 
an additional hour at this temperature the mixture was slowly wanned to room temperature 
and stirred for 4 hours. Quenching with a saturated solution of ammonium chloridei is , 
extracting with ethyl acetate, drymg over sodium sulfate, removing the solvent and applying 
chromatography on siUca gel (hexanerethyl acetate 2:1) jielded 2-trimethylsilyl-3- 
formylaminothiophene (1.2g) (m.p.74-76°C). 
Ste p B: Compound Number 6.1 

Preparation of Compound Number 6.1 was carried out according to Step D of Example 
2 using the above intermediate from Step A (0,4g), sodium hydride (0, 13g), 2-methyl-4- 
trifluonnethyl-5-chlorocarbonyl-thazole (0.69g) and sodium hydroxide solution (1.5 ml of a 
2 molar solution). Chromatography on silica gel (hexane:e1hyl acetate 4:1) yielded 
Compound Number 6. 1 (0.29g). 

FORMULA TION EXAMPLES FOR COMPOUNDS OF FORMULA m 
V/orkmg procedures for preparing formulations of the conapounds of formula I such as 
Emulsifiable concentrates. Solutions, Granulates, Dusts and Wettable powders are described 
in WO 97/33890. 

BIOLOCTCAL EXAMPT Rt;- PTT MGICIDAL ACTIONS 
Example B-1 : Action against P Mcemfg recondita / wheat rBrownrust on wheaf^ 

1 week old wheat plants cv. Arina were treated with the formulated test compoimd 
(0.02% active ingredient) in a spray chamber. One day after application wheat plants were 
inoculated by spraying a spore suspension (1x10 Vedospores/ml) on the test plants. After an 
incubation period of 2 days at 20°C and 95% r. h. plants were kept in a greenhouse for 8 days 
at 20°C and 60% r.h. The disease incidrace was assessed lOdays after inoculation. 

Infestation was prevented virtually completely (0-5% infestation) with each of 
Compounds 1.14, 1.16, 2.1, 2.2, 2.14, 2.16, 2.75, 2.76, 2.84, 2.85 and 6.01. 
Example B-2: Action ap rainst Pn dosDhaera leucotricha I apple fPowderv mildew on app le) 

5 week old apple seedlmgs cv. Mcintosh were treated with the formvdated test 
compound (0.002% active ingredient) in a spray chamber. One day after application apple 
plants were inoculated by shaking plants infected with apple powdery mildew above the test 
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plants. After an incubation period of 12 days at 22°C and 60% r.h. under a light regime of 
14/10 hours (light/dark) the disease incidence was assessed. 

Compounds 2.14 and 2. 1 6teach exhibited strong efiScacy (<20% infestation). 
Example B-3: Action against Vemuria inaequalis I apple (Scab on applet %h « 

4 week old apple seedlings* cv. Mcintosh were treated with the formulated test 
compound (0.02% active ingredient) in a spray chamber. One day after ^plication apple 
plants were inoculated by spraying a spore suspension (4xl0^conidia/ml) on the test plants. 
After an incubation period of 4 days at 21°C and 95% r.h. the plants were placed for 4 days at 
2\^C and 60% r.h. in a greenhouse. After another 4 day incubation period at 21°C and 
95% r.h. the disease incidence was assessed. 

Compounds 2.14 and 2.16 each exhibited strong efficacy (<20% infestation). 
Example B-4: Action against Ervsiphe ^aminis I barley (Powdery mildew on barlev> 

1 week old barley plants cv. Express were treated with the formulated test compound 
(0.02% active ingredient) in a spray chamber. One day aft^ application barley plants were 
inoculated by shaking powdery mildew infected plants above the test plants. After an 
incubation period of 6 daj^ at 20°C / 1 8°C (day/night) and 60% r.h. in a greenhouse the 
disease incidence was assessed. 

Compounds 1.14, 1.16, 2.14, 2.16, 2.75, 2.76 and 2.85 each exhibit strong efficacy 
(<20% infestation). 

Example B-5: Action against Botrvtis cinerea I tomato (Botrvtis on tomatoes') 

4 week old tomato plants cv. Roter Gnom were treated with the formulated test 
compound (0.02% active ingredient) in a spray chamber. Two days after appUcation tomato 
plants were inoculated by spraying a spore suspension (IxlO^conidia/nod) on the test plants.* 
After an incubation period of 4 days at TXfC and 95% r.h. in a growth chamber the disease 
incidence was assessed. 

Compounds 1.14, 1.16, 2.14, 2.16, 2.75, 2.76 and 2.85 each exhibit strong efficacy 
(<20% disease incidence). 

Example B--6 Action against Seytoria nodorum / wheat (Septoria leaf spot on wheat) 

1 week old wheat plants cv. Anna were treated with the formulated test compound 
(0.02% active ingredient) in a spray chamber. One day after application wheat plants were 
inoculated by spraying a spore suspension (5xl0^conidia/ml) on the test plants. After an 
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incubation period of 1 day at 20**C and 95% r.h. plants are kept for 10 days at 20*0 and 
60% r.h. in a greenhouse. The disease incidence was assessed 1 1 days after inoculation. 

Compounds 1.14, M6, 2.14, 2.16, 2.75, 2.76 and 2.85 each show good activity in 
test (<60% disease incidence)... 



P70143 



P70143 



39 



CLAIMS 



A compoun^ibf fonnula (T) -^^ 

2- 




Her N ^4 V3 



(I) 



where Het is a 5- or 6-membered heterocyclic ring containuig one to three heteroatoms, 
each independently selected from oxygen, nitrogen and sulphur, the ring being 
substituted by one to three groups R"^; 

is hydrogen, optionally substituted (Ci.4)alkyl, formyl, optionally substituted 
(Ci-4)alkylC(=0), optionally substituted (Ci^)alkylC(-=0)0, optionally substituted ' 
(Ci-4)aIkoxy(Ci.4)alkyl, optionally substituted allyl, optionally substituted propargyl or 
optionally substituted allenyl; 

eachR^ is, independently, halogen, optionally substituted (Ci^)alkyl, optionally 

substituted (CM)alkoxy or optionaUy substituted (Ci^)alkoxy(Ci^)alkyl; 

R is either at position 2 or at position 4 of the thiophene ring and is an organic group 

containing three to thirteen carbon atoms and at least one siUcon atom and, optionally, 

one to three heteroatoms, each independently selected from oxygen, nitrogen and 

sulphur, and is optionally substituted by one to four independently selected halogen 

atoms; 

each R"^ is, independently, halogen, C1-3 alkyl, C1.3 haloalkyl, Ci.3alkoxy(Ci-3)alkyl or 

cyano; 

risO, lor2; 

and X is O or S; - 

or an N-oxide fliereof . 



P70143 



-40- 



2. A compound of fonnula (Ha) or (lib) 



■a 





(lib) 

where is SiMezEt, SiMeiCHMea, SiMezCHzCHMei, SiMezCHsCMes, 
CH=CHSiMe3, (CH2)2SiMe3, (CH2)2SiMe2Et, (CH2)2SiMe2CHMe2, (CH2)2SiMe2CMe3, 
5 (CH2)2SiMe2CH2CHMe2, CHMeCH2SiMe3, CHMeCH2SiMe2Et, CHiCHMeSiMej, 

CMe2CH2SiMe3, (CH2)3SiMe3; and A is NH2, NHCH(O), optionally substituted 
(Ci^)alkylC(-0)NH, optionally substituted (Ci-4)alkylOC(=0)NH, halogen or 
N=C(C6H5)2; provided that A is not halogen when is SiMe3. 

10 3 . A composition for controlling microorganisms and preventing attack and infestation of 
plants therewith, wherein the active ingredient is a compound of formula (T) as claimed 
in claim 1 together with a suitable carrier. 

4. A metiiod of controlling or preventing infestation of cultivated plants by 
1 5 phytopathogenic microorganisms by application of a compound of formula (I) as 

claimed in claim 1 or a composition as claimed in claim 4 to plants, to parts thereof or 
the locus thereof. 
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